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1. Introduction 
It is well known that purified nuclear complemen- 
tary RNA (cRNA) is capable of binding ribosomes in 
vitro [ 1,2] . However, no evidence is available that 
similar binding occurs in cell nuclei. Most, if not all, 
of the nuclear cRNA is present in cells in the form of 
a complex with a single type of protein [3,4] , the 
function of which is not understood. In the present 
study it is shown that ribosomes do not bind to native 
nuclear ribonucleoprotein complexes, but that binding 
occurs when 80-90% of the protein moiety is remov- 
ed. The data suggest hat the protein part may play a 
role in preventing unspecific and premature binding 
of ribosomes or their precursors to cRNA. 
2. Materials and methods 
Ribosomes were isolated from rat livers by treating 
the postmitochondrial supernatant with 1% Triton 
X-100 and sedimenting the polysomes through 1 M 
sucrose, as previously described [S] . The pellet was 
resuspended in buffer A (0.15 M KCl, 1 mM MgClz 
and 10 mM triethanolamine, pH 7.5). Sucrose density 
gradient centrifugation showed that the suspension, 
besides polysomes, contained monoribosomes as well 
as ribosomal subunits. In the following the preparation 
is referred to as ribosomes. 
Nuclei were isolated from livers of rats 30 min 
after intraperitoneal injection of 1 mCi ‘H-erotic acid 
as earlier described [5]. cRNA was obtained from the 
isolated nuclei by the method of fractionated phenol 
extraction [6,7], and nuclear ribonucleoprotein par- 
ticles containing cRNA were extracted by the method 
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of Samarina et al. [3] as earlier described [5] . In 
order to purify the ribonucleoprotein the supematant 
was layered onto a discontinuous sucrose gradient 
consisting of 5 ml of 1 M sucrose over 0.5 ml of 2 M 
sucrose in buffer A and centrifuged at 101,000 g for 
1 hr. Under these conditions the ribonucleoprotein 
containing cRNA accumulated at the interphase be- 
tween the 2 sucrose concentrations. The lower half 
of the sucrose gradient was collected by puncturing 
the bottom of the tube and was used as the prepar- 
ation of ribonucleoprotein containing cRNA. 
3. Results and discussion 
The binding of purified cRNA to ribosomes in 
vitro is demonstrated in fig. 1, which shows the sedi- 
mentation patterns of labelled cRNA in CsCl grad- 
ients before and after incubation with ribosomes. In 
the absence of ribosomes (fig. 1B) the labelled cRNA 
sedimented to the bottom of the tube, as expected, 
since pure RNA has a buoyant density of p = 1.90. 
On the other hand, after incubation with ribosomes 
a considerable part of the cRNA banded with a buoy- 
ant density very close to that of the ribosomes (re- 
vealed by the absorbance at 260 nm), as expected for 
a complex of cRNA and ribosomes. The results are 
in accordance with findings by other authors [ 1,2] . 
Similar experiments with the nuclear ribonucleo- 
protein complex containing cRNA showed (fig. 2A) 
that after incubation with ribosomes the labelled ribo- 
nucleoprotein banded with a sharp peak at p = 1.42, 
like in the control (fig. 2B), where no ribosomes were 
present. Virtually no radioactivity banded together 
with the ribosomes (p = 1.55) or in the intermediate 
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Fig. 1. Sedimentation patterns of labelled cRNA in CsCl 
density gradients before and after incubation with ribosomes. 
(A) 10 c(g of labelled cRNA was added to 1 mg of unlabelled 
ribosomes and the mixture was incubated at 0” for 30 min 
and then fixed with formaldehyde. (B) 10 pg of labelled 
cRNA was filed with formaldehyde. After fixation the pre- 
parations were submitted to CsCl-gradient centrifugation. 
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Fig. 3. Binding of cRNA to ribosomes after treatment of 
the nuclear cRNA containing complexes with sodium deoxy- 
cholate. Ribonucleoprotein containing cRNA was prepared 
as in fig. 2 and made up to contain 1% sodium deoxycholate. 
The preparation was then divided into 2 parts, to one of 
which (A) 1 mg of unlabelled ribosomes was added, whereas 
the other part (B) was used as control. After 30 min the pre- 
parations were fixed with formaldehyde and submitted to 
CC1 gradient centrifugation. 
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Fig. 2. Inability of nuclear cRNA-containing ribonucleopro- 
tein to bind to ribosomes. A preparation of nuclear ribonu- 
cleoprotein containing cRNA was divided into 2 parts, to one 
of which (A) 1 mg of unlabelled ribosomes was added, 
whereas the other part (B) was used as control. After incu- 
bation for 30 min at 0” the preparations were fixed with 
formaldehyde and submitted to CsCl-gradient centrifugation. 
zone. Also, when the incubation was carried out at 
37”, no binding of ribosomes to intact nuclear ribo- 
nucleoprotein was foun.d (data not shown). The data 
indicate that the intact nuclear ribonucleoprotein 
containing cRNA is unable to bind to ribosomes or 
to their constituent parts. 
Deoxycholate removes part of the protein from 
ribonucleoprotein complexes containing cRNA [5, 
81. It is seen in fig. 3A that after treatment of the 
ribonucleoprotein complex with sodium deoxychol- 
ate the main part of the radioactivity banded at p = 
1.57, together with the ribosomes, whereas in the 
control there was little radioactivity at this density 
(fig. 3B), and the main part of the cRNA banded at 
a distinctly higher buoyant density @ = 1.63-1.66). 
It is therefore clear that ribosomes become bound to 
the ribonucleoprotein treated with deoxycholate. 
From the increase in buoyant density of the ribonuc- 
leoprotein from p = 1.42 (fig. 2B) to p = 1.63-l .66 
(fig. 3B) it can be estimated that the deoxycholate- 
treatment had removed 80-90s of the protein [9]. 
Apparently the remaining protein did not prevent the 
binding of the cRNA to ribosomes. 
The present results indicate that the protein of the 
nuclear complex inhibits the binding between cRNA 
and ribosomes. In contrast, the protein bound to the 
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mRNA in polysomes, which is different from that 
bound to the nuclear cRNA [IO], seems to be neces- 
sary for the bin~ng of the messenger RNA to the 
40 S ribosomal subunit under similar conditions [ 1 I]. 
It is widely believed that nuclear cRNA is a precursor 
of mRNA [ 1 Z- 143 .The possibility should therefore 
be considered that the protein bound to the cRNA 
plays a role in the inhibition of unspecific and pre- 
mature binding of ribosomes or their precursors during 
the maturation of the mRNA in the nucleus. 
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